his experiment was carried out during two consecutive seasons of 2014/2015 and 2015/2016 in the Baluza Research Station of the Desert Research Center, North Sinai Governorate, to study the effect of different rates of chemical fertilization (control without fertilization, 25, 50 and 75% of recommended rates) with different levels of humic acid (0, 2 and 4 kg/feddan) and their interaction, on the growth, seed yield, active ingredient and chemical constituents of Plantago psyllium L. plants. The treatment of chemical fertilizers gave significant effect on the plant height, number of branches per plant, the fresh and dry weights per plant, seeds yield per plant and per feddan also mucilage content and percentage per plant and per feddan. The treatment of 75% from the recommended dose gave the beast result. Treatment as well as humic acid gave significant effect for data recorded and the best treatment was obtained by adding humic acid at a level of 4 kg/feddan. The obtained results indicated that the interaction between chemical fertilizers at 75% from the recommended dose combined with addition of humic acid at 4 kg/feddan gave a significant effect for all data recorded.
weight because it helps the absorption of cholesterol, excess fat, toxic waste and heavy metals from the body to the outside of the gastrointestinal tract (Koocheki et al., 2007) .
The fertilization is the most important influencing factor in improving and increasing agricultural crop yields, especially under reclamation land conditions. Excessive chemical fertilizers has become a threat to the lives of citizens as a result of unjust and indiscriminate use by peasants, behind the negative impacts on the environment and the health of humans and animals (Subba Rao, 1984) , so it is important to decrease the use of chemical fertilizers.
Humic acids are considered organic acids that are naturally produced in the organic matter in the soil. The humic acids are used to improve plant growth by improving absorption of elements and making them available to plant. Humic acids improve plant hormones and responsiveness as they inhibit the activity of IAA oxidase, leading to increase activity of the IAA hormone, which encourages plant growth. Also, they have a similar effect to auxins, which encourage root growth (Tatini et al., 1991 and Çimrin et al., 2010) as humic acid works to improve the physical, chemical and biological properties of soil and reduces the salinity problems and damage of water and soil. It is also working to minimize the effect of water stress on the plant and thus increases the ability of the root system of plants to absorb nutrients (Shaaban et al., 2009) .
Therefore, the present work was carried out to study the effect of chemical fertilizer rates as well as different humic acid levels aiming to the highest seeds production, which have more mucilage of P. pysllium plants.
MATERIALS AND METHODS
This experiment was carried out during the two successive seasons of 2014/2015 and 2015/2016 at Baluza Research Station of the Desert Research Center, North Sinai Governorate. Current study was conducted to determine the effect of chemical fertilizer rates with different humic acid levels and the interaction among them on the growth, yield and active ingredients of P. pysllium plants.
The seeds of P. pysllium were obtained from the Department of Medicinal and Aromatic plants, Agricultural Research Center, Dokkey, Cairo, Egypt. The seeds were sown on October 12 th in both seasons. The physical and chemical analyses of experimental farm soil in Baluza Research Station are shown in table (1).
This experiment included twelve treatments, which were the combinations of four levels of chemical fertilizer rates; i.e. 0, 25, 50 and 75% of the recommended rate (CFR) and three levels of humic acids (0, 2 and 4 kg/feddan) The treatments were arranged in a split plot design with three replicates, where chemical fertilizer rates were randomly arranged in the main plots and the humic acid levels were randomly distributed in the sub-plots. Each plot (4 m 2 ) contained four rows at 50 cm apart. The distance between plants were 25 cm and each plot contained 32 plants (feddan contained 33600 plants). The chemical fertilizer recommended rates for P. pysllium are 200 kg ammonium sulphate (20.5% N) per feddan and 100 kg potassium sulphate (48% K 2 O) per feddan (Karimzadeh and Omiddaigi, 2004 and Jajoria et al., 2013) . They were divided into three equal partitions and added trench plot after sowing and 100 kg calcium superphosphate was added during soil preparation with compost of 20 m 3 per feddan. The normal agricultural practices were followed in this district. Dubios et al. (1956) , total nitrogen percentage was determined according to that reported by Naguib (1969) , total phosphorus percentage was determined according to the methods adapted by Hucker and Catroux (1980) and potassium percentage was determined by using flame photometer according to the method described by Brown and Lilleland (1964) . The recorded data were statistically analyzed and means were compared using least significant difference L.S.D. test at 5% level according to Snedecor and Cochran (1980) The simulative effect of chemical fertilizer on different plant growth characters could be explained by increasing metabolic activities that led to increasing cell division and elongation in the meristematic zones of plants under the effect of fertilization treatments. These results are in accordance with those obtained by Abdou et al. (2004) on Foeniculum vulgare Mill., Kandeel (2004) on Ocimum basilicum L. and Gomaa and Youssef (2007a) on Levisticum officinale. They concluded that application of chemical fertilizers to plants significantly increased plant growth characters.
Effect of humic acid levels
Soil drench application of humic acid; i.e. 2 or 4 kg/feddan significantly increased plant growth characters; i.e. plant height (cm), number of branches/plant and fresh and dry weights/plant (g) compared to control plants (Table 2) .
The maximum values, in this respect, were recorded with 4 kg/feddan compared with control in both seasons. Otherwise, increasing humic acid levels increased plant growth characters. The enhancement effect of humic acids rate on P. pysllium plants growth characteristics may be attributed to increasing the content of the soil nutrients that are available for the growth and stimulate meristems tissue growth by increasing the biological processes related to photosynthesis, which is reflected in the increase in plant height and number of branches, and fresh and dry weight of the plant. The results are in conformity with those reported by Pizzeghello et al. (2001) on Fagus sylvaticae and Nikbakht et al. (2008) on gerbera. 
Effect of the interaction
Data in table ( 3) reveal that, the interaction between different chemical fertilizer and humic acid levels reflected significant effect on plant growth characters. The interaction treatment of 75% of CFR, when combined with 2 or 4 kg humic acid/feddan found significantly superior to the rest of combination treatments regarding plant growth characters, it recorded the maximum values of plant growth characters in the first and second seasons. This effect may be due to plant compensation of nutrients by the use of humic acid with chemical fertilizers that impacts on the further growth of the roots by producing auxin for root growth, which has led to the (4) show that chemical fertilizer rates caused a significant increase in all yield and production parameters; i.e. seed yield (g) per plant and feddan (kg). The application at 75% CFR significantly increased seed yield per plant (g) and feddan (kg) in the first and second seasons. The increase in yield and production of P. pysllium plants supplemented with chemical fertilizer rates may be due to the availability of minerals to the plant roots, which ultimately resulted in better root growth and increased mineral absorption that lead to the increase in number of branches/plant and this in turn increased total yield. On the other hand, increasing chemical fertilizer rates increased yield and production parameters. These results are in harmony with those obtained by Kandeel et al. (2001) on Foeniculum vulgare Mill., Lee et al. (2005) on Chrysanthemum boreale and Mostafa (2006) on Matricaria chamomilla.
Characters

Effect of humic acid levels
Soil drench application on P. psyllium plants with different levels of humic acid significantly increased all studied yield and production parameters; i.e. seed yield per plant (g) and feddan (kg) ( Table 4 ). Since P. psyllium plants received 2 or 4 kg humic acid /feddan were characterized by the highest values of these parameters as compared to control plants. Furthermore, increasing humic acid levels increased yield and production parameters, therefore the application of 4 kg humic acid /feddan resulted in the highest values of these parameters.
The increment at P. psyllium yield may be due to the increase in plant growth parameters (Table 2) , which lead to increment of the number of branches per plant that reflected on yield per plant and feddan. The increase in the number of branches per plant treated with humic acid might be due to its role in increasing growth parameters ( gladiolus, respectively, regarding to humic acid soil drench application in improving total yield in the different plants. The simulative effect of humic acid might be attributed to that it contains macro and micro elements, plant growth hormones, high levels of organic matters and fatty acids available to plant, which enhances yield parameters.
Effect of the interaction
It is evident from the data in table (5) that the interaction between chemical fertilizer rates and humic acid levels had significant effect on all yield and production parameters in both seasons of study. The treatment of 75% CFR with 4 kg humic acid/ feddan produced the highest values of seed yield, while the lowest seed yield was obtained by control plants. The previous results might be due to the use of humic acid with chemical fertilizers to improve sandy soil structure and increase its ability to retain water. Also, they are working to improve soil fertility and stimulate root growth for increasing the production of auxin, which facilitate the nutrients in soil, and increasing the root absorption of the elements and photosynthesis, which appeared in an increase in the number of branches Dileep et al. (2014) on Oryza sativa plant.
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Active Ingredients 3.1. Effect of chemical fertilizer rates
Application of chemical fertilizer rates (75% CFR) significantly enhanced active ingredients characters; i.e. mucilage percentage and mucilage content (g) per plant and per feddan (kg), fixed oil percentage and total protein percentage in both seasons, when compared with control plants, (Table 6 ). Moreover, increasing chemical fertilizer rates increased these characters. This is may be due to the fact that NPK fertilization caused an increase in photosynthesis process, which in turn stimulates the biosynthesis leading to more branches and seeds yield (as already mentioned in this study for the effect of fertilization) as well as the increase in the active ingredients. These results are in agreement with those found by Badran et al. (2003) on Pimpinella anisum L. and Gomaa and Youssef (2007b) on Foeniculum vulgare Miller. They reported that plant seeds quality were significantly enhanced by increasing the applied rate of chemical fertilizer.
Effect of humic acid levels
Data in table (6) reveal that active ingredients characters; i.e. mucilage percentage and mucilage content per plant (g) and per feddan (kg), fixed oil percentage and total protein percentage were significantly increased due to humic acid soil drench application in both seasons compared with control plants.
In addition, treating P. psyllium plants with all humic acid levels, 2 or 4 kg/ feddan significantly increased these parameters in the second season compared to control. On the other hand, increasing humic acid levels increased active ingredients characters, so the application of 4 kg humic acid/feddan gave the highest values of these parameters.
The increase in active ingredients could be explained by increasing the content of the soil nutrients that led to the increased activity of microorganisms, which led to an increase of plant nutrients that improved the efficiency of photosynthesis. All these effects positively reflected on the plant yield and also increased the active ingredients characters.
These results are in agreement with those reported by Sharif et al. (2002) 
Effect of the interaction
Data presented in table (7) show that the interaction between chemical fertilizer rates and humic acid levels had a significantly effect on all studied parameters. It is obvious from the data that the treatment of 75% CFR with 4 kg humic acid/feddan gave the highest values of active ingredients characters; i.e. mucilage percentage and mucilage content (g) per plant and per feddan (kg), fixed oil percentage and total protein percentage in both seasons of study. So, the physiological activities as photosynthesis and providing plants by nutrients could be the reasons for increasing active ingredients characters. The availability of the crisis for plant growth elements to increase the activity of beneficial microbes in the soil indirectly reflected an increase in the active substances in plant. Similar results were reported by Bama and Selvakumari (2005) on rice plants. (8) show that application of chemical fertilizer rates at 75% on P. psyllium plants significantly increased nitrogen, phosphorous, potassium and total carbohydrate in seeds compared to control and other treatments. The increment in chemical composition and total carbohydrates resulted from the NPK fertilization treatments might be directly or indirectly due to the activation of the nutrients and carbohydrates metabolism. These nutrients participate in chlorophyll anabolism, leading to more chlorophyll content, which participates directly in nutrients and carbohydrates metabolism. Similar results were also obtained by Nofal et al. (2001) on Ammi visnaga L., Safwat and Badran (2002) on cumin plants and Niakan et al. (2004) on Mentha piperita L. They found that the plant content of NPK and total carbohydrates is significantly increased by increasing chemical fertilizer rates.
Effect of humic acid levels
Soil drench application of 2 or 4 kg humic acid/feddan significantly increased nitrogen, potassium and total carbohydrates percentages in P. psyllium seeds. On the other hand, application of different humic acid levels to plants increased all these parameters under study. While, application of different humic acid levels to P. psyllium plants did not reflect any significant effect on phosphorus percentage in seeds (Table 8) .
These results are supported with those reported by Sanchez-Sanchez et al. (2002) on lemon trees and Ashraf et al. (2005) on Vigna radiate L. They found that soil drench plants with humic acid levels showed increase in nitrogen, phosphorus, potassium and total carbohydrates percentages. The effect of humic acid on improving biochemical characters of seed protein content was reported by Aydin et al. (2012) on Phaseolus vulgaris L. It is obvious from the same data in table (7) that the soil drench application of 2 and 4 kg humic acid/feddan increased significantly.
The obtained results are in accordance with those previously recorded by Cangi et al. (2006) on Vitis vinifera L. and Rajpar et al. (2011) on Brassica comestris L., who reported that humic acid contains organic matters, which induce the physiological activities and increase total chlorophyll in plants. This will positively reflect in the activity of photosynthesis and the synthesized materials that will positively reflect on shoots characteristics. 
Effect of the interaction
Data presented in table (9) show that nitrogen, phosphorus, potassium and total carbohydrates percentages in P. psyllium seeds were significantly influenced by the interaction between chemical fertilizer rates and humic acid levels. The treatments of 75% CFR with 2 or 4 kg humic acid/feddan increased these parameters, but the treatment of 75% CFR with 4 kg humic acid/ feddan gave the highest values of tested parameters and this increase is significant in the both seasons. The increment in the chemical composition and total carbohydrates in P. psyllium seeds could be attributed to the presence of organic material with a chemical fertilizer available in the soil, which led to the possibility of increasing the absorption of crisis elements for plant growth. This increased protein and sugars and carbohydrates representation and thus increases the essential nutrients (NPK) in plant tissues. These results are in agreement with those reported by Shehata et al. (2011) on strawberry plants. 
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